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The aim of this work is to introduce a semiempirical method that can be used to describe the crystalline state. For this purpose we used two methods (Wolfsberg-Helmholtz and Crystal field) combined together and applied these to evaluate (among other quantities) the charges in CaS and SrS.
Method of calculation
CaS and SrS have a NaCl structure. The calculation was based on the following assumptions: the crystals can be divided into clusters in which each calcium (strontium) atom is surrounded by six neighbour sul phur atoms. This can be justified by the fact that the distance between the calcium (strontium) atom and the sulphur atom in the isolated cluster is smaller than the distance between the respective atoms belonging to different clusters.
The Hamiltonian which is appropriate to the problem
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clusters on the first one. H0 was taken in the approxi mation of Wolfsberg-Helmholtz and Vc is given by:
where Zeff are effective charges on atoms from neigh bour clusters and /■ » •/ are distances between these atoms and the i-th electron from the isolated cluster. The calculated values are 0.43 for calcium and 0.37 for strontium in the respective sulphides. On the basis of Pauling's electronegativities the bonds of the studied crystals should have a predominantly ionic character, with a large static ionic charge. Our results give a lower ionic charge than that predicted by electronega tivity. A lower ionic charge is suggested also by the FIR spectra of CaS and SrS 5.
